Introduction 1
Entrepreneurship 1 researchers have recognized the importance of language in the entrepreneurial process. According to William Gartner, one of the leading specialists in the field, the choice of words we use to define entrepreneurship set the boundaries for how we think about and study it. Language governs thought and action. The vocabulary used to talk about entrepreneurship is critical to the development of a theory about this phenomenon. (Gartner 1993: 232) 2 2 Nevertheless, it may be noted that while management studies have often used disciplines such as mathematics, psychology and sociology, they have less frequently explored the language within and about organizations (Girin 1990: 38) . As for the study of metaphor, Morgan (1989) is an important contributor to the study of the dominant images that influence organizations, but does not deal specifically with metaphors in an entrepreneurship context. Koiranen (1995) , on the other hand, does examine the metaphors associated with entrepreneurship and entrepreneur, based on data collected from 320 North European respondents, 28% of whom had experience in setting up or running a company. However, the methodology used by Koiranen differs considerably from that of the present study, which focuses on academic discourse about entrepreneurship. The aim of this article is to identify and analyze some conceptual metaphors found in a corpus of twelve influential articles on entrepreneurship theory. Section 1 presents the theoretical framework, the contemporary cognitive theory of metaphor developed by Johnson (1980 and 1999) and their collaborators. Section 2 briefly describes the criteria used to construct the corpus and deals with other methodological issues. Section 3, the main part of the article, is devoted to the analysis of three types of conceptual metaphor found in entrepreneurship discourse: a natural metaphor from biology, a series of abstract metaphors from physics and mathematics, and a technological metaphor from photography. The conclusion proposes a model for comparing these metaphor types in regard to originality and comprehensibility.
A cognitive approach to metaphor 4
The theoretical framework used in this article is based on the cognitive theory of metaphor that has been developed by linguist George Lakoff, philosopher Mark Johnson and other researchers since the late 1970s (Lakoff & Johnson 1980; Johnson 1987; Lakoff & Turner 1989; Sweetser 1990; Lakoff and Johnson 1999) . 3 For Lakoff and Johnson (1980: 5) , "the essence of metaphor is understanding and experiencing one kind of thing in terms of another." More precisely, metaphor involves a cognitive mapping between two conceptual domains, a source domain and a target domain. In general, metaphor works successfully when a well-known source domain allows us to understand a lesser-known target domain. We may take an example that will be examined in greater detail in Section 3: A COMPANY IS A HUMAN BEING or more generally AN ORGANIZATION IS AN ORGANISM (see Morgan 1986) . In this case, the source domain involves biological concepts and the target domain involves social organization. Using the familiar concepts of the source domain allows us to understand complex entities such as companies, as when we talk about the "head" or the "brains" of a firm. Furthermore, once the metaphorical mapping is established, we can develop a whole set of correspondences between the two domains and also transfer logical inferences from source to target. For example, when a human being is sick, we diagnose the illness and prescribe treatment; likewise, when a company is in poor health, the causes of the illness must be analyzed and remedies found.
5
The term conceptual metaphor refers to a systematic mapping between conceptual domains, whereas a particular example of a conceptual metaphor is called a metaphorical expression (Lakoff 1993: 209) . In the above example, AN ORGANIZATION IS AN ORGANISM is a conceptual metaphor and "X is the head of the company" is a metaphorical expression. By convention, conceptual metaphors are in small capitals and metaphorical expressions are in lower case. It should be remembered that in this model metaphors are cognitive in nature and that verbal descriptions, such as LOVE IS A JOURNEY, are simply mnemonic devices to refer to a set of correspondences between conceptual domains. Unlike many traditional theories, in the cognitive approach the metaphor is not restricted to literature, rhetoric or even language, but is a basic and indispensable feature of human understanding. At this point, it may be useful to review some aspects of metaphor that have been underscored in recent research. This brief discussion is limited to four issues: the universality of metaphor, the acquisition of metaphor by the child, a possible neural basis for primary metaphors, and the understanding of metaphor.
Life cycles, chaos and zoom lenses: a comparative analysis of some conceptual...
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Metaphorical thinking appears to be widespread and has been found in all the languages studied by Lakoff and his collaborators (Lakoff 1997: 166) . Anthropologist Donald Brown considers that metaphor is a human universal (Brown 1991: 132) , a claim already stated over sixty years ago by the well-known anthropologist Franz Boas: "metaphor is universal, and the word meanings that stimulate metaphors undergo constant change" (Boas 1938 , cited by Brown 1991 . This does not of course imply that all particular metaphorical expressions are universal. For example, the many baseball metaphors used in American English are obviously linked to a specific cultural context. On the other hand, some conceptual metaphors may be universal or nearly universal. For example, it appears that morality is usually associated with light and immorality with darkness (Lakoff 1997: 167) .
7
Metaphorical thought is not only widespread among adults, but "the beginnings of metaphorical thought and language appear early in children's cognitive and linguistic development" (Glucksberg 1999: 536) . At two months, the child can detect correspondences between sensorial modalities, which represents "a rudimentary form of metaphorical conceptualization" (ibid.). Furthermore, "children as young as two years can use and understand more abstract metaphorical correspondences, such as between the shoulders of a person and those of a mountain [...]" (ibid.).
8
The most basic metaphors, called "primary metaphors", are anchored in our experience of the world. For example, an expression like "Prices are going up" belongs to a conceptual metaphor linking quantity and verticality: MORE IS UP. This metaphorical mapping derives from our everyday experience: when we pour water into a glass, we see the level rise. According to a neural model developed by Srini Narayanan, a primary metaphor like MORE IS UP involves "a neurally instantiated correlation between (1) a sensorimotor operation (such as a determination of a degree or change of verticality) and (2) a subjective experience of judgement (such as a judgement of degree or change of quantity). The conflation of these two is the simultaneous activation of their respective neural networks." (Lakoff & Johnson 1999: 55-56) . Like atoms that combine to form molecules, these primary metaphors are the elementary building blocks of more complex metaphors (ibid.: 60ff).
9
Finally, in the traditional view, metaphors are seen as implicit comparisons that are understood by converting "X is a Y" to the simile form "X is like a Y". However, psycholinguistic research has shown that subjects actually take less time to understand direct metaphors like "My lawyer is a shark" than similes like "My lawyer is like a shark" (Glucksberg 1999: 536) .
10 How can the contemporary cognitive theory of metaphor outlined above contribute to a better understanding of entrepreneurship? Morgan (1989: 399-400) notes that organizations are many things at once; they can be viewed as machines, organisms, cultures, political systems, and so on. The use of these different metaphors leads to a better understanding of complex entities like companies and other social organizations.
Because it deals with thought and not just language, the cognitive theory of metaphor is a cross-disciplinary enterprise that ties together the strands of diverse research traditions, including linguistics, psychology, neural modelling and literary studies, giving it a potentially powerful empirical base. By using the concept of mapping between source and target domains, this model also provides a particularly clear framework for grasping the multiple facets of entrepreneurial thought and action.
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2. The corpus and methodology 11 Although the discipline of entrepreneurship is fairly recent, its output is quite impressive. Hernandez (personal communication) estimates that at least 1,000 articles on the subject are published a year in addition to a large number of Ph.D. dissertations. Consequently, we decided to construct a corpus based on a set of influential articles in the field, as determined by a bibliometric study. Bechade (1996) analyzed the bibliographies of 167 articles published in three well-known American entrepreneurship journals from October 1986 to April 1995: Entrepreneurship Theory and Practice (76 articles), Journal of Business Venturing (54 articles) and Journal of Small Business Management (37 articles). This allowed him to identify the most frequently cited research, i.e., 11 books, 7 sections of books and 12 academic articles. The corpus used in the present study is made up of these 12 articles, whose references are shown in Appendix 1 with the number of citations for each article.
12 The first step in the analysis was to identify the metaphors in the corpus whose target domain was the concept "entrepreneurship", which included the entrepreneurial process, the entrepreneurial product (i.e. the start-up), the entrepreneur, and entrepreneurship as a discipline. This identification stage was carried out manually for several reasons. First, the corpus was not in an electronic format. Second, and more importantly, concordancers cannot automatically identify metaphors; human judgement must intervene to determine whether a particular expression is metaphorical or not, which means there is room for disagreement. However, several precautions were taken to make the identification process as reliable as possible. By carefully defining the target domain, we excluded metaphors in our corpus that are commonly found in academic discourse, but that do not apply specifically to entrepreneurship. For example, the expressions "to build a theory" or "a flimsy theory", both found in our corpus, are special cases of the conceptual metaphor THEORIES ARE BUILDINGS (Lakoff & Johnson 1980: 46) , which is used very generally in academic discussion. Furthermore, we note that several authors explicitly claim that they are discussing metaphorical usage. Finally, in the case of the first conceptual metaphor discussed below (see 3.1), there is massive evidence showing that the company is metaphorically conceptualized as an organism or species (see Morgan 1989) . Although the present study is not quantitative in nature, it does provide data that might be used in a corpus linguistics approach, for example, some biological terms identified here, such as spawn, might be searched automatically in a large electronic corpus from the fields of economics and management.
13 Once identified, the metaphors were classified according to source domain, as shown below. The analysis that follows is not intended to be exhaustive, but focuses on three significant categories of metaphor that were discovered.
3. Three types of conceptual metaphor on entrepreneurship 3.1. The company as an organism or species 14 THE COMPANY IS AN ORGANISM (OR SPECIES) was the most common conceptual metaphor in the corpus. This biological metaphor was used by all the authors, as shown by words like growth, environment, and resources. Although these are familiar, widespread metaphors in economic discourse, and even in everyday speech, the systematic analysis of examples from the corpus will show how they apply specifically to entrepreneurship. For the sake of convenience, references are provided only for the longer passages, but not for the shorter metaphorical expressions, which are often used by more than one author.
15 A company as an organism is seen to have a life cycle with stages of development, including conception, gestation, birth, growth, decline and death. The authors refer to "corporate life cycles and stages", "stages of organizational development", "the organization's life" and "life cycle models". A company exists thanks to a "creation process", that is "the process by which an organization evolves from nothing to something". In this process the entrepreneur is viewed as the creator or biological parent, who is responsible for nurturing his or her offspring. In the following passage, the verb spawn and the term incubator refer directly to biological reproduction: "The most famous example of a firm acting as an incubator for entrepreneurial spin-offs is Fairchild, which spawned at least 35 companies." (Low & MacMillan 1988: 150) .
16 Entrepreneurship scholars are of course primarily interested in the initial stages of company development, as can be seen below:
We find that most theories of organizational stages have a macro perspective (organizational changes in structure or process are studied over long periods of time, from birth to maturity), whereas our perspective is micro (organizational changes in structure or process are studied primarily at the gestation, prebirth, and birth stages) […] . (Katz & Gartner 1988: 435) 17 Noun phrases such as "organizational birth", "birth rates" and "seed money" also show this concern for the beginnings of new companies.
18 Many of the metaphorical expressions emphasize the fragility of the company as an organism: "chances of survival", "survivals of entrepreneurial firms" or "economic viability". In these circumstances, the entrepreneur must look after the health of the company by taking from the environment ("macroenvironment", "microenvironment" and "subenvironment") the resources that are necessary for survival ("gathers resources", "mobilizes resources", "combining resources"). A good "growth strategy" allows the company to adapt to a changing, or even turbulent, environment ("environmental turbulence") 4 . Otherwise, death will ensue: "Those organizations that are well adapted to their environments will survive, and those that are not will die." (Low & MacMillan 1988: 144) . 19 In the above examples, the company is metaphorically conceptualized both as an individual organism and as a living species that must adapt to an environment. As Lakoff & Johnson (1999: 558) point out, "evolutionary theory is, in itself, an account of the survival of species in terms of adaptation to ecological niches." The conceptual metaphor THE COMPANY IS A SPECIES is illustrated by expressions such as "environmental selection
procedures" and "competitively insulated niches". As an interpretative structure, metaphor highlights some facets of reality and dissimulates others; in this case, it reinforces a simplified version of Darwinian theory.
20 Conceptual metaphors of the form X IS AN ORGANISM OR SPECIES, whose source domain is biology, are particularly widespread, and possibly universal, since we are ourselves organisms belonging to a species, and throughout our lives we interact with other organisms and species. Morgan (1989: 72-78 ) comments on the strengths and weaknesses of this metaphor, and observes that it can lead us to believe that the unity and harmony we perceive in organisms may be transferred to organizational life. However, in the theoretical discourse on entrepreneurship, we have seen that the young company or start-up is conceptualized as a fragile organism threatened by a hostile environment and also as a species searching for an ecological niche. For the entrepreneur, the harmony, unity and homeostasis evoked by Morgan are goals to reach rather than existing attributes.
21 Another limit of this metaphor has to do with the notion of "life cycle". Johnson (1987: 119-121) observes that the CYCLE mental schema is deeply anchored in human experience through natural processes such as reproduction, heartbeat, breathing, day and night, seasons and so on. Furthermore, we project a rise and fall pattern onto this schema so that the life cycle is experienced as "moving from birth to the fullness of maturation followed by a decline toward death." (ibid.: 120). In our analysis of entrepreneurship discourse, we observed that the life cycle metaphor is commonly applied to companies (in marketing it is commonly applied to the product). Like all metaphors, this mapping is only partially revealing: natural life cycles are to a large degree determined by biological constraints, which is not the case for companies, although other social, economic and political factors make immortal enterprises a rare commodity.
Catastrophe theory, chaos theory and quantum physics 22
In the preceding section we analyzed a conventional and widespread natural metaphor that is used so often that its metaphorical nature is easily forgotten. In this section we will look at a more original series of abstract metaphors that has been explored by William Bygrave (1989a and 1989b) . Before becoming an entrepreneurship scholar, Bygrave earned a doctorate in physics and created two high-tech enterprises. In these two influential articles (see Appendix 1), he examines the entrepreneurship paradigm and compares it to other research traditions in the physical and social sciences. The metaphors used by Bygrave to understand the entrepreneurial process come mainly from catastrophe theory, chaos theory and quantum physics. 23 Bygrave notes that certain entrepreneurship researchers believe that catastrophe theory and chaos theory can supply appropriate metaphors for understanding the initial phases in a new business:
Catastrophe and chaos are two very entrancing theories of the new golden age. They provide a mathematics for systems in which very tiny changes in input make large differences to outcomes. To some entrepreneurship scholars that appears to be a good metaphor for the start-up of a new venture. (Bygrave 1989b: 8) 24 Furthermore, catastrophe theory and entrepreneurship do seem to share some common ground:
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Catastrophe theory is not a theory of sudden great disasters, but is instead a mathematical theory of systems that suddenly jump from one stable state to another. As such, it has a simplistic parallel with entrepreneurship… (ibid.: 11) 25 Bygrave goes on to explain that catastrophe theory is a way of studying "a dissipative system that jumps from one stable equilibrium to another stable equilibrium when there is a continuous change in the external variables." (ibid.: 12) At first glance, this "simple metaphor for an entrepreneurial change seems satisfactory" (ibid.), but after presenting a case study of a start-up, he demonstrates that the number of external variables involved in the entrepreneurial process is much higher than the two to six continuously changing variables allowed within catastrophe theory. Furthermore, "catastrophe theory as it stands today applies only to dissipative systems. That is a dynamic system in motion that tapers off to some final position, or equilibrium" (ibid: 13). Bygrave points out that successful new ventures cannot be described in these terms. In the case he studied, the firm was still growing vigorously after ten years.
26 Having rejected catastrophe theory as an appropriate model for understanding entrepreneurship, Bygrave turns to chaos theory: "Chaos is a close relative of catastrophe theory. It occurs in some non-linear models when a tiny change in the initial conditions produces a big, unexpected change in the final outcome." (ibid.: 13)
27 After a brief review of the origins of chaos theory (see Gleick 1987) , Bygrave suggests in a lyrical passage that this new science might provide a good metaphor for the entrepreneurial process:
For me it is now a world of patterns within patterns, jagged edges, unpredicted behavior, sudden leaps, where the whole is more important than the constituents, to paraphrase Gleick. That last sentence appears to be a good metaphor for entrepreneurship. (ibid.: 15)
28 To find out whether chaos theory can be more than a metaphor for entrepreneurship, Bygrave examines three differential equations displaying chaos. First, he demonstrates that venture capital behavior in the real world cannot be shown to be chaotic. Then he looks at a simpler chaotic system that can be applied to many situations in biology (population growth), genetics, epidemiology and other fields. This is a particularly interesting case to study since the "population-ecology theory seems to provide one of the more robust models of entrepreneurial start-ups, survivals, and failures… (ibid.: 21).
We can see that this theory is based on THE COMPANY AS AN ORGANISM OR SPECIES studied in the preceding section. Bygrave notes that the chaotic region of this equation "has the feel of a model of entrepreneurship". (ibid.: 24). However, it is unlikely that such an equation can be applied directly to real-world businesses because it would imply very high growth rates over long periods of time:
Stated approximately, a value of 3.57 means a period-to-period growth rate of 257% in the early periods of a system that starts with very small initial values of X. There may be situations in biology and epidemiology where populations grow that fast and exhibit chaotic behavior (e.g., populations of lynx […] ), but it is difficult to think of a business situation where such a fast growth rate was sustained for very many periods, whether the periods were years, or-and this is much less likelymonths. (ibid.: 24) 29 Bygrave concludes that although catastrophe and chaos theories can probably not offer the entrepreneurship paradigm empirically verifiable mathematical models, they do "provide us with useful metaphors for the entrepreneurship process. Even if they cannot Life cycles, chaos and zoom lenses: a comparative analysis of some conceptual...
provide us with precise equations, they help us form and sharpen our philosophy and methodology." (ibid.: 28) 30 In the same article, Bygrave uses quantum physics to explain the difference between mega-entrepreneurial start-ups (high-potential companies like Federal Express, Apple or Genentech) and micro-entrepreneurial start-ups (part-time mom-and-pop businesses):
A mega-entrepreneurial start-up is a quantum jump, whereas a microentrepreneurial start-up is an infinitesimal step. We can place them on a spectrum with individual quantum jumps at one end and continua at the other end. (ibid.: 10) 31 In the preceding section, we noted that the source domain of the conceptual metaphor A COMPANY IS AN ORGANISM OR SPECIES is anchored in our everyday embodied experience, which explains the ubiquity of these types of metaphorical mappings. On the other hand, the source domains of the metaphors examined by Bygrave are extremely abstract, to such a point that even for specialists it is difficult, if not impossible, to understand these concepts without resorting to metaphor. Indeed, mathematicians and physicists frequently use metaphorical language and imagery to name the phenomena they study: "catastrophes", "quantum jumps", "flavors" (for varieties of quarks), "strings" (see Lakoff & Johnson 1999: 229-230) , and so on.
5
The gist of Bygrave's research is that theories imported from the "hard sciences" do not appear to provide appropriate empirically testable models for entrepreneurship, but are better seen as metaphors. However, as pointed out previously, metaphorical thinking typically works when the source domain is well-known and can therefore shed light on the target domain. The source domains of the abstract metaphors described above appear to be so complex and hard to understand (without recourse to more basic metaphors) that one wonders whether they can be revealing for most entrepreneurs and entrepreneurship scholars.
The entrepreneurial zoom lens
32 Unlike Bygrave, Bird (1988: 448) uses a much more tangible source domain, photography, to understand the entrepreneurial process. She notes that entrepreneurs must cope with complexity, moving from operational detail to overall strategy, where the "big picture" is important. The entrepreneur also shifts from an inside view of the firm, involving operations and staffing for example, to an outside view, involving, for instance, customers and competition. To deal with this complexity and these shifts in perspective, the effective entrepreneur develops "a psychological, social, and strategic 'zoom lens'." ( ibid.) This photographic metaphor is extended in the following passage:
Like the camera lens, the strategic zoom lens allows the entrepreneur to see both close-up and at a distance. The lens allows him or her to adjust the depth of field, or the amount of detail made visible. The zoom quality of the lens allows for a rapid shift in the framework of any specific decision or action, and it is one way of coping with the temporal tension previously discussed. In this way, the lens makes visible both the details and the big picture. (ibid.: 448-449) 33 Bird argues that the entrepreneur needs both narrow focus, with attention to detail, as well as wider focus, in order to identify new products, markets, resources and so on.
34 The "zoom lens" metaphor developed by Bird to describe entrepreneurial psychology is actually derived from a much more basic metaphor: KNOWING OR UNDERSTANDING IS SEEING (Lakoff & Johnson 1980 , 1999 , Sweetser 1990 ). This mapping between visual perception and cognition is found in many metaphorical expressions, such as "I see what you mean", Life cycles, chaos and zoom lenses: a comparative analysis of some conceptual...
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"to shed light on a subject", "to have a bright idea" or "clear arguments" (as opposed to "muddy" or "murky") and so forth. Sweetser (1990: 37-40) observes that vision and intellection are linked for several reasons. First of all, vision is the only sense that allows us to focus precisely on a stimulus in our environment and to shift quickly from one stimulus to another. Furthermore, and more importantly, vision is considered the primary, most direct and most reliable source of objective information about the world, as shown notably by child-language studies and cross-linguistic studies of evidentials. Finally, vision allows us to obtain information from a distance about objects that do not emit sounds or smells, or may not easily be touched. Vision is therefore an ideal source domain for conceptualizing knowledge and understanding of the world. Bird's rather original metaphor is a variant of the VISION F0 E0 KNOWLEDGE OR UNDERSTANDING mapping, where "zoom lens" replaces "vision".
Conclusion 35
We have focused on three types of conceptual metaphor used to understand entrepreneurship. THE COMPANY AS AN ORGANISM OR SPECIES can be considered a natural metaphor. As the source domain is close to human experience, this is a very common, conventional and easy to understand metaphorical mapping, and undoubtedly one learned early in life. On the other hand, the second series of metaphors, discussed by Bygrave, are highly abstract and much less accessible since the source domains involve mathematical and physical theories that are so abstruse that even specialists resort to metaphor to understand them. Finally, the technological metaphor proposed by Bird, the entrepreneurial zoom lens, is both original (although it is ultimately derived from the a more fundamental and ubiquitous metaphor KNOWING OR UNDERSTANDING IS SEEING), and easy to grasp, because it is based on what has become a well-known artefact.
36 Over the centuries, theorists have often discussed two dimensions in the use of metaphor, originality and comprehensibility. One of the frequently touted virtues of metaphor, especially literary metaphor, is that it allows us to see the world in new interesting ways. A second virtue is that metaphor enables us to understand the unfamiliar in terms of the familiar. The opposing view is that metaphor actually clouds our understanding and therefore deludes us about the nature of the world. The word dimension is used here to suggest that the originality and comprehensibility of metaphors are actually continuums that are related to many factors, including culture, age and individual background knowledge. The diagram below schematizes the three types of metaphor we have examined along these two dimensions:
ASp, 27-30 | 2000 Figure 1 . Three types of conceptual metaphor in relation to the dimensions of originality and comprehensibility 37 Figure 1 does not claim that some metaphors are inherently "good" and others "bad". The "success" of a metaphorical message depends on the goals of the sender (indeed, obfuscation is often a pragmatic objective), the context, the audience and so on.
6
The above diagram, which does not aim to be rigorous in the quantitative sense, allows us to clarify the issues. There is often a trade-off between the two dimensions: natural metaphors like THE COMPANY AS AN ORGANISM OR SPECIES tend to be high in comprehensibility and low in originality, whereas the diagonally opposed abstract metaphors proposed by Bygrave are more original but harder to grasp. On the other hand, some metaphors, like the entrepreneurial zoom lens, appear to combine originality and intelligibility. If the goal is to enhance the understanding of an audience, such metaphors may be considered successful. 3. See also English (1998) for a useful discussion of contemporary metaphor theory in relation to terminology.
This research has been conducted in collaboration with
4. Resche (1998: 73) shows that metaphors relating to natural disasters, such as earthquakes, hurricanes and flooding, are often used to describe financial crises (see also the discussion of catastrophe theory in section 3.2. below). Gleick (1993: 244) , in his biography of physicist Richard Feynman, points out that "most physicists could not eschew visualization. They found that they needed imagery." In his inimitable way, Feynman attempted to describe his own thinking process: "What I am really trying to do is bring birth to clarity, which is really a half-assedly thought-out pictorial semivision thing. I would see the jiggle-jiggle-jiggle or the wiggle of the path […] It's all visual. It's hard to explain." (ibid.).
5.

6.
The controversy sparked by Sokal and Bricmont (1997) had to do with the appropriateness of metaphors used by some researchers in the social sciences. The book was not an attack on metaphor per se, but a critique of metaphors that, in the authors' view, create obscurity rather than clarity.
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